Metformin alleviated endotoxemia-induced acute lung injury via restoring AMPK-dependent suppression of mTOR.
Inflammation requires intensive metabolic support and modulation of the metabolic pathways might become a novel strategy to limit inflammatory injury. Recent studies have revealed the anti-inflammatory effects of the anti-diabetic reagent metformin, but the underlying mechanisms remain unclear. In the present study, the potential effects of metformin on endotoxemia-induced acute lung injury (ALI) and their relationship with the representative metabolic regulator, including AMPK, sirtuin 1 and mTOR, were investigated. The results indicated that treatment with metformin suppressed LPS-induced upregulation of IL-6 and TNF-α, alleviated pulmonary histological abnormalities, improved the survival rate of LPS-challenged mice. Treatment with metformin reversed LPS-induced decline of AMPK phosphorylation. Co-administration of the AMPK inhibitor compound C abolished the stimulatory effects of metformin on AMPK phosphorylation, the suppressive effects of metformin on IL-6 induction and pulmonary lesions. In addition, co-administration of the mTOR activator 3BDO but not the sirtuin 1 inhibitor EX-527 abolished the effects of metformin on IL-6 induction and pulmonary lesions. Finally, treatment with metformin suppressed LPS-induced p70S6K1 phosphorylation, which was abolished by the AMPK inhibitor. These data suggest that metformin might provide anti-inflammatory benefits in endotoxemia-induced inflammatory lung injury via restoring AMPK-dependent suppression of mTOR.